Abstract This paper addressed the effect of chemical modification with acetic anhydride on Janka hardness of pine wood, a less studied mechanical property. It was found that acetylation did not significantly affect the hardness of wood.
Introduction
Chemical modification is applied in order to address basic shortcomings of wood. One of the most practical types of chemical modification is the reaction of a hydroxyl group with acetic anhydride, known as acetylation (Rowell 1983) , although there have been a few papers published on the modification of solid wood with other linear chain anhydrides (Hill 2006) . It is well established that the chemical modification of wood is able to provide protection against fungal attack and moisture. However, limited data are available in the literature regarding the effect of acetylation on the mechanical properties of wood. Consequently, the purpose of this paper was to examine the effect that acetylation may have on the mechanical properties of wood and specifically on Janka hardness, a less studied mechanical property. 
Experimental

Chemical modification of wood samples
Chemical modification of Corsican pine (Pinus nigra Schneid) sapwood samples of dimensions 4 cm × 4 cm × 4 cm (radial × tangential × longitudinal) with acetic anhydride at various WPGs (weight percent gain due to modification) were performed as previously described (Papadopoulos and Pougioula 2010).
Janka hardness test
The Janka hardness was determined according to ASTM D143 standard in both radial and tangential direction for both treated and untreated samples, where a steal ball with 11.3 mm is continuously pressed into the wood surface until a penetration depth of 5.65 mm (half of the diameter) was reached. The resistance of wood against the impression of the steal ball was directly measured and defined as Janka hardness. Table 1 depicts the effect of chemical modification of wood with acetic anhydride on the hardness of wood. From this it can be seen that acetylation up to 14.7 WPG resulted in a slight increase of the hardness of wood, compared to the untreated wood, in both radial and tangential direction. This increase however, was not significant at 95% confidence level. It is known that acetylation of wood results in a decrease in equilibrium moisture content at a given relative humidity (Rowell 1983; Hill 2006 ) which in turn yields a concomitant increase in the mechanical properties of wood (Dinwoodie Comparable data on the effect of acetylation on hardness does not exist in the literature. However, several studies have investigated the effect of acetylation on the mechanical properties of wood. The general consensus appears to be that the strength properties of wood are not significantly affected by acetylation provided that the reaction temperature is not too high (120-140°C) and that acetylation results in greatly improved wet strength and wet stiffness properties (Bjorkman and Salmen 2000) .
Results and discussion
